Abstract -For a number of new polyimides prepared from 3,5-diaminodiphenyl oxide, 2-methyl-3,5-diaminodiphenyl sulfide, and various dianhydrides of aromatic tetracarboxylic acids, the hydrolytic stability in DMF and 96% H 2 SO 4 and the thermooxidative stability in the bulk have been studied. Hydrodynamic techniques have been employed to determine the molecular parameters of these polymers at various stages of degradation. It has been shown that the polymers under study form stable solutions in DMF but turn out to be unstable in 96% H 2 SO 4 even at room temperature. Degradation accompanies dissolution of the polymer. The correlation between the chemical structure of polymer molecules and their hydrolytic stability in both solvents has been established. It has been demonstrated that the majority of the said polyimides are stable in the solid state at temperatures up to 400 ° C and marked degradation begins only above 500 ° C.
INTRODUCTION
The design of new materials based on fluorinated heterocyclic polymers characterized by increased solubility and compatibility with other materials and improved dielectric parameters necessitated the study of conformational and dynamooptical properties of new PIs [1] and poly( p-phenylene-1,3,4-oxadiazoleimidamide (PODIA) containing hexafluoroisopropylidene groups [2] in organic solvents. Such experiments are usually hampered by the hydrolytic instability of the above polymers [3] . If the conformational parameters of PI and PODIA macromolecules are in quantitative agreement with the structural mechanism of chain flexibility, then the mechanism of the hydrolytic degradation of PIs and PODIA remains unclear.
In previous publications, the rate of degradation of macromolecules was estimated from a change in the hydrolytic properties of polymers in the course of time. Specifically, the kinetic features of the process were evaluated from a decrease in the intrinsic viscosity expressed as
where t is the time of polymer contact with a hydrolyzing liquid, [ η ] ini is the value of [ η ] at t = 0, and k η is the kinetic constant. Thus, for PODIA having the structure of the following structure Information concerning the hydrolytic stability of polyimides of various chemical structures and their derivatives is of importance for prediction of the performance characteristics of new polymers and evaluation of optimal conditions for the synthesis and conformational analysis of polymer molecules.
In this study, we examined the hydrolytic stability in organic solvents and 96% sulfuric acid and the ther- (PI-7). The hydrodynamic properties and molecular characteristics of PI samples were studied at various stages of degradation. The polymers formed stable solutions in organic solvents but turned out to be unstable in 96% sulfuric acid even at room temperature. EXPERIMENTAL PI samples were prepared by the high-temperature (160 ° C) polycondensation of corresponding diamines and dianhydrides of aromatic tetracarboxylic acids in m -cresol with quinoline as a catalyst [4] [5] [6] .
These polymers possess film-formation ability and good solubility. PI-6 shows solubility, for example, in N -methylpyrrolidone, DMF, THF, and chloroform and even in acetone. As solvents, we used DMF (density ρ 0 = 0.949 g/ml, viscosity η 0 = 0.850 × 10 -2 g/(cm s), and the refractive index n D = 1.4282 at 26 ° C) and 96% H 2 SO 4 ( ρ 0 = 1.834 g/ml, η 0 = 0.1826 g/(cm s), and n D = 1.4269 at 26 ° C).
The viscosities of solutions were measured with the aid of an Ostwald capillary viscometer under conditions where kinetic energy and gradient dependence corrections were negligibly small. The mean shear rate was 135 s -1 in DMF and 93 s -1 in 96% H 2 SO 4 .
The free diffusion of macromolecules in solution was studied as described in [1, 7] and with the aid of a Tsvetkov diffusometer [8] . The translational diffusion coefficient D was calculated from the dispersion of the diffusion boundary as a function of time t : D =
(1/2) ∂ / ∂ t . The dispersion was calculated by the method of areas and maximum ordinates via formula where H and Q are the maximum ordinate and area under the interference curve, respectively; argerf is the probability integral argument, and a is the spar twining (0.11 cm). The value of Q was used to estimate the refractive index increment through the formula
Here, λ is the light wavelength (608 nm) and b is a distance between interference bands of the compensator (0.15 cm).
The thermal stability of PIs in the bulk was investigated on a Paulik-Paulik-Erdey derivatograph (MOM, Hungary) equipped with a ceramic crucible. The 
